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ABSTRACT: 

PURPOSE: To prevent the corrosion of the bottom plate of a tank for oil 
storage by furthermore forming Zn coating having specified Al concn. on the 
surface of a thick plate applied with Zn spray coating having specified 
thickness. 

CONSTITUTION: On the surface of a thick steel piate 1, Zn coating 2 is 
formed by thermal spraying by 100 to 400μm thickness, and on its surface, 
Al-Zn coating 3 contg. 5 to 55% Al is formed by thermal spraying by 10 to 
40μm thickness, in this way, the objective composite thermal-sprayed steel 
plate by which the corrosion of the bottom plate of a tank for the storage of 
oi! such as crude oil and petroleum is prevented and capable of attaining 
freedom from maintenance can be obfd. 
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* NOTICES * 

JPO and INPT.T are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Delated Description of the Invention] 
[0001] 

[Industrial Appiication]This invention relates to the high-corrosion-resistance composite- 
spraying steel plate of aluminurn-Zn and 2n which are used for the bottom plate of batch oil 
tanks, such as a crude oil and petroleum, and are effective on corrosion resistance. 
[0002] 

[Description of the Prior ArtJAIthough batch oil tanks, such as a crude oil and petroleum, are 
generally installed on the Masago ground foundation or the asphalt sand foundation and long 
term use is carried out, a tank bottom plate (steel plate) produces considerable intense 
corrosion. Since it also becomes leading to destruction of a tank from a corrosion hole when 
extreme, it is very important to prevent this corrosion. As for the cause of the corrosion of a 
tank bottom plate, the tank bottom plate touches the spread foundation ground. 
It thinks for producing dew condensation on the bottom plate surface for the rain which invades 
from the moisture or the tank circumference which oozes out from underground. 
The method mainly taken in order to prevent this corrosion conventionally is electric 
anticorrosion. Namely, although corrosion prevention is carried out by putting a tank bottom 
plate on a cathode by the impressed current system or a sacrificial anode method, In these 
methods, since uniform current distribution is not acquired and hydrogen occurs in the 
becoming [ perfect corrosion prevention ] and bottom plate side, it has big problems, like the 
problem of the hydrogen embrittlement of a steel plate crops up. Although using a corrosion 
prevention steel plate (aluminum covering) is also exhibited by jP s 57-171658,A, as for this, 
utilization has not been carried out yet 
[0003] 

[Problem(s) to be Solved by the InventionJOnce localized corrosion arises [ according to this 
invention persons' experimental result ] to aluminum in the case of the art shown in said 
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publication before examination, for an oxide layer, a sacrifice anticorrosive effect will be very 
weak and it will think for going on accelarative. That is, in the point which prevents the 
corrosion of a tank bottom plate thoroughly, conventional technology includes very many 
problems, and the high-corrosion-resistance steel plate which prevents the corrosion of a tank 
bottom plate thoroughly is not developed. The purpose of this invention solves the fault of 
above-mentioned tank bottom plate corrosion control, and there is in providing the high 
corrosion resistance composite-spraying steei plate which can attain maintenance free-ization 
of a tank bottom plate. 
[0004] 

[Means for Solving the ProblemjA gist of this invention for attaining such a purpose, Not less 
than 10-micrometer formation [ 40 micrometer or less thermal-spraying ] of the Zn tunic which 
carries out not less than 100-micrometer thickness [ 400 micrometer or less ] thermal-spraying 
formation of the Zn tunic, and contains 55% or less of aluminum in the steel-plates surface not 
less than 5 more% on this surface is carried out, and it is a high-corrosion-resistance 
composite-spraying steel plate for tank bottom plates characterized by things. Hereafter, this 
invention is explained still in detail. As a result of this invention persons' inquiring for moisture 
of the basic ground paying attention to a corrosion cause of a tank bottom plate, corrosion was 
the most intense when 50 to 80% of moisture content was included, and it found out that the 
corrosion was the localized corrosion in a place where a steei plate contacts sand granules. 
That is, when the thin water screen carries out dew condensation generation in a steel sheet 
surface, differential aeration corrosion is produced and CI ions are contained by this moisture 
especially in a seashore reclaimed ground, it is thought that it corrodes violently. Therefore, 
since it gets wet and is always in a state, if covered with metal with a sacrifice corrosion 
prevention result, a sacrifice anticorrosive effect will be demonstrated and the corrosion 
prevention of the steel plate will be carried out. In fact, corrosion resistance is [ steel plate / 
which carried out thermal spraying of the Zn / plain steel ] good. However, when it always gets 
wet as everyone knows and is in a state, in order that a firm zincic acid-ized tunic may not form 
Zn coated steel board, corrosion of Zn produces it fairly. This invention persons discovered 
that an aluminum-Zn tunic showed high corrosion resistance, as a result of studying various 
sprayed coating films which demonstrate corrosion resistance in such an environment. As very 
new discovery, rather than Zn tunic, although natural electrode potential of an aluminum-Zn 
tunic was **, it found out that this potential was reversed the early stages of corrosion as 
corrosion advanced. If the upper aluminum-Zn tunic demonstrates the high corrosion 
resistance anticorrosive effect at first, corrosion advances and a part of aluminum-Zn tunic 
corrodes when this makes an aluminum-Zn tunic the upper layer, uses Zn tunic as a lower 
layer and a sprayed coating film is constituted, Lower layer Zn tunic means delaying corrosion 
advance which carried out the corrosion prevention of the aluminum-Zn tunic. 
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[0005jNot less than 5% of 55% or less of A! concentration of an aluminum-Zn tunic Is suitable. 
That Is, there are few corrosion-resistant effects at iess than 5%, and it is because a natural- 
electrode-potential difference with Zn tunic becomes large too much at more than 55%. Zn 
tunic thickness may be not less than 100 micrometers 400 micrometers or less. Less than 100 
micrometers is insufficient in order to make it maintenance free when it is considered as the 
ten-year minimum tenure of use of a tank, and it is because thickness of what can secure a life 
over a long period of time becomes thick too much and it becomes impossible to secure 
adhesion with a ground steel plate at more than 400 micrometers. The upper aluminum-Zn 
tunic thickness may be not iess than 10 micrometers 40 micrometers or less. Since a pinhole 
remains in less than 10 micrometers, corrosion resistance is not secured, and judging from 
potential difference of an aluminum-Zn tunic and Zn tunic, since aluminum-Zn tunic thickness 
has about 1/10 optimal Zn coating thickness Mino, Since the degree which lower layer Zn tunic 
exhausts although the corrosion prevention of this is carried out was intense when it was more 
than 40 micrometers and a localized corrosion hole arises, it could be not less than 10 
micrometers 40 micrometers or less. Although film formation is performed by thermal spraying 
like ****, thermal spraying is good by any methods, such as the usual electric arc spraying (a 
wire' rod, a granular material) and a plasma metal spray. What is necessary is to carry out Zn 
thermal spraying of the scale of steel plates by a blast, after carrying out surface control, 
derusting and, and just to perform aluminum-Zn .^ejnmaUR^jog, immediately after reaching 
predetermined thickness. 
[0006] 

[ExamplejHereafter, this invention is concretely explained based on an example. Drawing 1 is 
a section linebiock diagram of this invention, and, as for the numerals 1, Zn sprayed coating 
film and the numerals 3 of steel plates and the numerals 2 are aluminum-Zn sprayed coating 
films. The result of having measured the natural electrode potential of aluminum-Zn layer and 
a Zn layer in the first place was first shown in Table 1. Like [ it is ****** from the table and ], 
although an aluminum-Zn tunic is ** from Zn tunic at first, it will reverse, if time passes, and this 
invention 1 has the capability for Zn tunic to carry out the corrosion prevention of this, when 
localized corrosion arises on corrosion prevention and an aluminum-Zn tunic in aluminum-Zn 
at first. On the other hand, although the Ai concentration of the 58%a!uminum-Zn film material 
exceeding 55% used as comparison material is the same as that of this invention the early 
stages of corrosion, as for after corrosion, potential difference becomes large too much. 
[Table 1] 
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[0007]Next, the result of having investigated the corrosion resistance and adhesion was shown 
in Table 2 using various sampie boards to which the presentation of an aluminum-Zn tunic, 
thickness, and the thickness of Zn tunic were changed. In the case of the comparison material 
1-6, less than 5% of thing runs short of [ the Al concentration in an aluminum-Zn tunic ] 
corrosion resistance iike [ it is ****** and ] from the table. 

Adhesion of corrosion resistance is poor sufficiently but, and the thing exceeding 55% does not 
bear practical use. 

Less than 10 micrometers in thickness of an aluminum-Zn tunic, the thing of more than 40 
micrometers, and a thing with a Zn tunic thickness of less than 100 micrometers have bad 
corrosion resistance, and although corrosion resistance is good, adhesion does not bear bad 
the thing of 400 micrometers of more than Zn tunics at practical use. On the other hand, in the 
case of this inventions 7-9, corrosion resistance and adhesion are excellent. In Table 2, *1 is a 
laboratory, O is fitness and x of the tunic corrosion amount and *2 which calculated the amount 
of the maximum localized corrosion produced when it is immersed for one year at a room 
temperature into the Masago ground of 84% of water content by having increased it 10 times is 
poor at a rigid-angle-bending test result. 
[Table 2] 
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[0008] 

[Effect of the lnvention]!n this invention, not iess than 10-micrometer formation [ 40 micrometer 
or less thermal-spraying ] of the Zn tunic which carries out 4Q0-micrometer or iess formation 
[ not iess than 100 micrometer thickness thermal-spraying ] of the Zn tunic, and contains 55% 
or less of aluminum in this surface not less than 5 more% on the steel-plates surface is carried 
out. 

Therefore, the obtained high-corrosion-resistance composite-spraying steel plate for tank 
bottom plates does so the effect which could make the life of the tank bottom plate extend 
substantially, therefore it not only can reduce a maintenance cost substantially, but was 
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extremely excellent in the field of safety reservation of a tank compared with the conventional 
electrolytic protection etc. 

[Translation done.] 
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